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Abstract. Late Triassic to Early Cretaceous terrigenous sedimentary rocks are widely distributed in northeastern

Thailand. These rocks, traditionally referred to as the Khorat Group, contain abundant dinosaur bones and

footprints. In this study, we review previous researches on dinosaur tracks in the Khorat Group with additional

new data, and outline the general characteristics of the dinosaur ichnofauna in Thailand. The dinosaur footprints
described in this study are from sites at Nam Nao, Tha Song Khon, Non Tum, Phu Kao, Phu Faek, Phu Wiang,
Phu Luang, and Tha Uthen. To date, trackways and footprints of theropods, ornithopods, sauropods,
archosauromorphs, and other taxa have been reported from these sites; we identified the trackmakers of 132

trackways, consisting of 369 footprints. Theropod tracks constitute 90 % of the footprints. Previous researches

and our study on the sedimentology of the Khorat Group indicate that most of the footprints are preserved in

sedimentary rocks deposited in fluvial environments, such as in meandering river bars, fluvial shallows, and

flood plains.
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JCER S - RRIEERRE 25X 53 7 — MNaht
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of Mineral Resources of Thailand) D17 R F — A1,
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Fig. 1. Index map showing the distribution of the Khorat Group in
northeast Thailand and the locations of eight footprint sites
(modified from DMR, 1999).

Sarakham) Iz L7z (K1, 2). Zhb&EORK
IXHEMVAE, BHEE(UE, —HEB X e e & H
WTHES N TWS (Meesook, 2011). Meesook and
Saengsrichan (2011) &7« 77 Ky YEizoWw<T, k
ThIE 2 & BHACHIE O BRI M BAEDET 5
LD ZORREFIHAELNY) 77 v~V 37
YELTWS D, THE ORI O WTIIRE b iz HHE
Bt ta 0 6 Y 2 FHRBEBICHYE T 2 & LT 5.
Freaz T MEE=N T VB E OMIZER
UARBEBERLEL>TVS.

27— FERISRL L TWELS Ticy v M E (B
) DEMT 5. EEO<AN ¥ T VB IREICEE -
FEFETREL CHERR U 72280658 OB S 1, (UAE DEH 2%
TH5 (Meesook, 2011). HEREAERIIIEMM LA 25 7 v
V7 v~k /<=7 v EiHES NS (Sattayarak et al.,
1991).
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1980 4EX12 1% Thulborn (1982) < Gillette and Lockley
(1989) 12T S N =W ZZE R W THRR S
N7z, 19864EITIET AV A« =a— XX ¥ aizsnT
First International Conference on Dinosaur Tracks and
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K2. a7 — MEHOMEIERE & EHLAE (Meesook, 2011), &M tAHH (Buffetaut es al., 2009; Buffetaut and Suteethorn,2011; Shibata

et al., 2011 % b &R, RFERIH S & OFJEBFEH O HEH & 705 HERE.

Fig. 2. Lithostratigraphic column of the Khorat Group showing fossil-bearing horizons (Meesook, 2011), dinosaur faunas from each formation

(Buffetaut et al., 2009; Buffetaut and Suteethorn, 2011; Shibata ez al., 2011), footprint ichnofaunas from each formation, and the paleoenvironment
of each footprint site in the Khorat Group.
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B BHEE o J2 15 % 378 Neoanomoepus sp. & L CEL#i L 72.
¥ 72 Matsukawa et al. (2006), Le Loeuff et al. (2005,
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International Conference on Geology of Thailand
(GEOTHALI) (20074F) %z ®, 20004FAAREX A E
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5. a7 — b EENLLIISHETIT, iDL 7T /R
VHETH B Siamodon nimngami (Buffetaut and Suthhthorn,
2011) % Ratchasimasaurus suranareae (Shibata et al.,
2011), 7Y 7 b OEMHEETH % Isanosaurus attavipachi
(Buffetaut et al., 2000) % & e 88 8FEDATHEHOMBILA
DELE - WMESNTEB), ZAENFHANIC R THEE
BRABEHEIC L D DooH 5. Z2071:d, 5K b HAR
2, TR, EWIEEREL TED? S 2 4 EORE R
ML EHE L TOBELD 5.
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F1. EBcBT 2 HEE (A, 1988 & LITERD.

AR D

2 EHEL L CRAIOES LIEE 2N ENEHE, &
FIEE 35, SIEOMEEME L2zoMon3ME
AL 5. BHOER LI TH 2FH0NELE%
K3 TITRs. MOEIZZ BT, HIFUESITOITH
HWERFECTH L. £ (F) Brbf () ROBEHRKZR
EszHiE, £ (F) ErbE () BNOES 25
B L35, [THOIEIZIIHE D IMI % FHe 11T B AMA
BEEST 5. RSADEECTHZ. TWESHTOEHE
HFEEETH LD, BIRTZ T TCUL R EDRBEZHET
oIz, BiREHMEDHIET 5.

FRARFE CRITH > L HBE Y OB EEE %
Thulborn (1982) 1ZF:SWCHEZE L7z, Thulborn (1982)
A D EHR SR (B 2 1 ZBITRET) 12hhb
53, BEIEE L EHENBEFRERFEO L L, Alexander
(1976) % b L ITBEIEEZRD 2T OARERLT.

BN EE = 0.25 (BN HMERD) ™ x (R x (Be)

FEEICB L TIx, —RICIZEE D4 3 ER &
SNhop, FEBEO L4 7 Bz iE N o [EEH
Bl w2 [KE] o [BEE] %) I2LoTRL-TL 3
(#l 2 1¥ Thulborn, 1989). ZAAF4E Ti% Thulborn (1989)
FBFEIC LT, B2 N BEEE (2R 25em &
DINEW) OBAEIT [HEE=45 x BHE], KEOBH
¥ OOBHIED25cm £ D KEW) OFEE [JHEE=59 %
JEHIR] 743, ZXITRLUTEIBEY OETCKIE, =
NEDEEED EIER LT DD TH L. 142517

Table 1. Technical terms for the ichnology of dinosaur footprints (modified from Ishigaki, 1988).

2
1 footprint FE(EE) 19 trackway TR
2 natural cast A R ED 20 trackway pattern TEIHRR
3 concave mold ME 2 El 21 trackmaker ENEREN
4 longitudinal axis & F#t & 22 midline 1T EREH
5 transverse axis T EN1EEH 23 stride BHEE
6 footprint length EHE 24 BHERE
7 footprint width ZENE 25 Al
8 sole RIE 26 distance between manus and pe: Bl B ENfE &
9 sole length EEE 27 width of pace TR
10 sole width EIENE 28 trackway width TR SMAITE
11 claw T 29 breadth between tracks TR EITE
12 pad $§Bk, AEK 30 pace angulation S
13 hypex N RyH R 31 divarication of foot from midline [EIfEf
14 digit axis bi=k L 32 outward rotation S iE ()
15 digit length R 33 inward rotation ABE (+)
16 true length of digit EIEE 34 manus ®BAE
17 divarication of digits 5D EA= 35 ALE
18 interdigital angle  ¥5R£ 36 Hik
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Fig. 3. Diagrams of footprints and trackways, showing measurement methods (modified from Ishigaki, 1988).
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PHERSN, ZDIBL2RPES100m L L#EEdT % D
OO, JEHEZDDDHPSMEROEL LoTWVWETZDET
HATRE P IR E S N B,

Le Loeuff et al. (2005, 2007, 2008, 2009) 1% Z 415 D
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TRWMEIT o 2. 512 X ATEATHNIZIUE 51T D BT
HEWIHTER LT dDTH Y, B E L CHfiox
FEIEFEDHER S 715, Le Loeuff er al. (2008, 2009) 1%
ZOHBEIZOWT, 774 k¥ Ty NEILH
BREHERE O H % phytosaur TH 5 AJREMEE R Lo, #
e L CRIMFNAEIRETH 2 BTV,

FHE O OFHAETIX, SATHFER CTRE S i ERITM
ZTHERDBIOIMULLEII RS 2B E 2z
N2 RE L RE (FRE) EXHERTSE, Zhbo
R0 & FDEREN ) 3 E B E E B L HEll S e s
() 2. 1% Gillette and Lockley, 1989) (X4a, b). 7272 L&
FINER DARTFIREEHDSTE <, Le Loeuff et al. (2008, 2009)
DURARD X DI I DL EE G AT O T L IFEEL W,

FhRURE
1. EEHITha Song Khon (X2 D @)

& A EBHAERAL S O AL Loei 2 5 [F5E 201 54% % 75 km
BT L 7z Phu Kradung #3512 i 3 2 (N16°90’ 10",
E101°86' 10"). AEHICIIAKEREEPTEL L, ET
N10°E TALA10°EE L T W 3. JEFMUA 122007 4123
R &R, Le Loeuff et al. (2007, 2008, 2009) 12 & - T&C
HAMfThbN T a7z, BEHNILR SR S T Wiz, Le

T A 13 0

Loeuff et al. (2008, 2009) TILH7: Z I 1% Nz 72
MEHDOARTLD RS % 5 1ROITH 25T L, BRHIDF
HIzESWT Z N5 % BB Gigandipus IZEEPLT 5 L §E
L 7c. FCHIBENY & KRB O BRI (BES#Y 240 cm)

a - C
» ¢ | Us
N fig. 4b

o

X 4. EEHbNam Nao 3 & (FTha Song Khon lZB 1) 21782 & v
EJREVEE. a, Nam NaolZ3) 2 IEREAHF B OITHI A
& v 9. b, Nam Nao |2 B1) 2 IFRTEEEHMLEOLFIREH
DEHE, A7 —)ViX5cm. ¢, Tha Song Khon |2 &1} % KEIERH
MHDITHFR & v F. d, Tha Song Khon|Z351J 38 1 HHE % £
A RHNOTEH, X7 —Vik10cm.

Fig. 4. Sketches of trackways and photographs of footprints at Nam
Nao and Tha Song Khon. a, Sketch of the trackway of an
archosauromorph at Nam Nao. b, Photograph of the impressions
of the left manus and pes of an archosauromorph at Nam Nao.
Scale bar, 5 cm. ¢, Sketch of the trackway of a large-sized theropod
at Tha Song Khon. d, Photograph of the right footprint of a
theropod, with hallux impression. Scale bar, 10 cm.
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M5, EEMiNon TumiZH ) 5 BEMUA. a, BIHEME T 2HERSHORNRK. b, X vy a<y 7A-BOMERKRR. ¢, Xyva<y A
(BEEAED). d, Ay v a~<y 7B (HHEBE). ¢, MMWHEKLEMEHR. {, HESWIHIEE AMOKRS OB g BEENERLEANE
H. h, HEES N EIEE AR OKR S S DL

Fig. 5. Footprints at Non Tum. a, Lithostratigraphic column of sedimentary rocks at the Non Tum outcrop. b, Position diagram of Meshmap A
and B. ¢, Meshmap A in the northern part of the outcrop. d, Meshmap B, in the southern part of the outcrop. e, Pes tracks of a theropod. f,
Size comparison of a human and a theropod. g, Manus and pes tracks of a sauropod. h, Size comparison of a human and a sauropod.
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ME2SFERIZRE <, BHLRIZZNFN222em & 205cm
ZRY. RIIRLEHRE Z0Z125~30cm, 440cm
EGEL, FBRICEIE T 2 EBENEE 20~ 26km/h &
HESND.

T2 iFEMEO R TR S n, KRETHIE DKL

AR D

OfF) &, —EID /NS KBHEEERTEIZE (7TH#) »
5% (W5g). HIRHIE, HIZHIEXZEZN20~
25cm & 35~40cm, HEMR & #%/EHIRIE50~55cm
BXU50emTH 5. HiREHMEIX35~40em T, 1T
B O HEE S 15 T8 BT — B BIAT I PERE 1349 250 cm & 72
% (¥5h). F 24 « RVEH 5% Buffetaut et al. (2000)
12X o CTT7 V7 e O FEMIFE Isanosaurus attavipachi D%
HROFCEPHE SN TWS. ZOERDEEIZH6.5m
LHEESNTEY, KEHNon Tum D2 (Fid %5
JEDNLE) 2 LHEE S N HPBEOE (BFRE - K
FAFIE) 134.25m &R0, BBLZFZNII—HT 5.
EHN TR WD DD, I attavipachi SEFFEIY) D
BHhEHE L TH TN,
T3XFELEREOBRH» 5% 5. ZDRHIZHE W
LIEAEDANZADB2o—MICTioT:d DT, #DFTHk
IFTIEOFERE S 5 LTI 2T TR S 30 m L EIZIE D
2HATIZERS ATWwD (Hbe, d). BENEARED H D
N DL O 2EHEIIXK TS, HEORMEL S I
BRI F N 2P 17.3cm &£ 22.3cm, BEIZENE
WFH10em £ 199ecmTH 5. b 28EHD BFFD K
=S LEFIRIED S, KEITHEHED b OB, /N
B-CHEDO D ODHHIRHTH D, WESTOEHIZLD
BENI 1007 CchH s LI TE 5. bbb TR
BB - BRI L D IC 2R DI &5 TREI L 72 FIEEIY O
B TH D, BREIP2ERDIED L & 5 BINE—HIZ R
O<LA IV NVAFHTHERS N TS (Bl z2 1XKim et al.,
2012) 73, AEHOEITS L IZHHERTER D S 221z
B s, BUE, FEL XIS ORENICE L CEEM 2
FrEEDTNWD,

T34 NnVE
1. L Phu Kao (X2 D @)

Khon Kaen O ALFEH 40 km (2fii{& 4 % (N16°55' 55.0",
E102°29'29.1"). REMUAE LR OHRAERE LI 1F
SNTW3S. Le Loeuff ® F — A 1% 2000 4E 12 A FEH & 55
W, 5SROI & DRI ZHERL, T XRTNMED=
BEMEDOREFHIZ L 2 d D L LTz (Le Loeuff et al, 2009).
o OWEICINZ, EE5LOHEHREDOFER, UTFO M
o2tk oT. BHEIZ22~33cm, EMIEIX18~
30cm T, FREMHHBRICHERR TS 2 —Eo B TIZERH
A% 60° & LIS R & wos, FRIFME < FBE8iv 2
E0G, ENEEYTEIEEE 2 5 2 L TE 5 (X6).

2. FEHIPhu Faek (K2 D ®)

Khon Kaen ® 3 5% 100 km 12 & % Phu Faek ZE#k A
WIZALE T 5 (N16°41' 44.5”, E103°56' 19.7"). AEEHY
F1996 F I ANDEFHAEIT X DFR SN Z L THIS
1, Buffetaut et al. (1997) 12k o CTFEWIHE L S
niz. Z0H7 7V ARX A OWRFITL D #FAEI T
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6. FEHIPhu Kaolz &1 2 MR G E. A7 —vid 10 cm.
Fig. 6. Photograph of a footprint of theropoda, the site Phu Kao. Scale
bar is 10 cm.

NTWws (Wl z1ELe Loeuff et al., 2002, 2009). 1% 5 1
AREHD BBz O WT 25D BRI 5 7% 5 7O DT %
FEL, FIEEY & L CAR S & OVNEL o BRIEE & Fa il
MAMHEE LT, 20> bmiEO B8 & LifbmizBL
T, Matsukawa et al. (2006) ZFEHIEETH 2 Z & &R
FTHREREELE v EIRRT WS, EELOFRFETY,
ZND QAT CEBIZE D H D & & 7z BENE 3 B
THIEHEDEL, BRITIHBELRTUEI R TS 2
TEDBHMBRLNE 2L, FAEICAETES. &
R TATENC B 1 2HERS R (EAIRAY46.6 cm) 55
FIERENY O EE 134923 m TH 2 LHEES D (M7). Le
Loeuff 5 “EHEEN” ZEIFRPEETH D, FIEH
B oErFEET I L IXRECTH D LEZ2 5. 1212
L, EIMUE %S 2088 3B O A E I -
TREEL TV, SBABRLERERHSHERLS L
LHEEMED H 5.

3. FEMPhu Wiang (2 D®)

Khon Kaen PG 5% 50km I2fiiE L (N16°46' 17.2",
E102°16' 34.2"), 3 < Iz Phu Wiang RV MR 055 .
ABEHN T ITAMAL A AT KB L, B2
O g HmE _FICIEEHEIY O ARECE S EITRIFS LS.
Z O Ik o JE R 2 19 BF 52 1% Buffetaut and Suteethorn
(1993) IZhEE D, #D1 D Le Loeuff et al. (2002, 2005)
% Matsukawa et al. (2006) 12X o CTHIE TN TW
5.

MBIZHEE L DIER LILBHDO A v ¥ a~<y TERT.
AETHIIHEHREY A B LN, BITHETREN
TRIMEAE O—EH PR TS LV D DD, WL DHhDfT
BoREFES TV S, 8 DT i # = 1% Matsukawa et

2016459 A
w footprint a
[ ] mudstone
sandstone

[l orey sandstone
b '

with climbing ripple

trough cross-lamination

h

R7. EE#IPhu Fackl231) 2 REMUA. a, BEHEMKT 2HERUS
FOMIRK. b, KEURMBEARH. ¢, €27 v a v ko
RO N HERINE. d, HEES W 2BHE L Ao KRS s ol
.

Fig. 7. Footprint at Phu Faek. a, Lithostratigraphic column of
sedimentary rocks at the Phu Faek outcrop. b, Left footprint of a
large theropod. ¢, Sedimentary structures in the sandstone, including
parallel and cross laminations (in the upper part of the study
section). d, Size comparison of a human and a theropod.

/

o | parallel lamination

al. (2006) ¥ & UFLockley et al. (2009) 12Xt L T
5. KREMHO R DL N OBRBEHOTHTH Y,
Le Loeuff et al. (2002) X216 &/ NELGHEED $ DT
% & L, Matsukawa et al. (2006) %€ & Anomoepus
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IZHERLS B Lk Tz, F D% Lockley et al. (2009) 1% X 7T RVE

D EER LIS 2TV, 2D DRI Anomoepus £ D D 1. EEHIPhu Luang (K2 D @)

INEL D Neoanomoepus sp. (ENBFEIIZ/INEL D SIHIZE) & LoeiiT % ® Phu Luang BF AE B REEX N IZALIE T 5
FELTWS., KEHTIZZINGDSMIAKELDO Y =D (N17°40' 70", E101°63' 05"). AEEHMIZ IZARIID S 058
BB & O3ME O EHI 2 5 7 B /N ERBIEE D 1T B 23R L, ZoEME RICERORHMAES TV, 1984
ENnTw3 (Lockley et al., 2009). FITHEXREMRBIC LD KR S, 4 Buffetaut et

T4n1 a
16 =
Py N
K3
15
* '\ﬁg. 8b
14 b
13 a
a
4
12
[}
*
11 5
0 /% T7n1
Oo’ //

o | Tan21 g///

T10n3
7 "
% «
4
5 ]
Tin1 T2n13 .*
[4 .C
4 s v T7n22
e
§
3 :"
2 3
[ L)
2 v T1n11
Ton1*. " T11n1 Tm
v
: AT11n7

A B C D E

[X|8. EEHIPhu Wiang |23 1F 2 2 #MbA. AR Matsukawa et al. (2006) 3 & TFLockley et al. (2006) @ “Hin Lat Pra Chad” & [F]—3Mli 5
THd. a, BFEOAyvaxy 7 RHEFY vy 7V =27 poifffEs nodEifAERT. b, NUSHEOTHEE. a0NARNEIEAL
720, ¢, BPMUA & REER FICR SN ARE O Thalassinoides&.

Fig. 8. Footprints at Phu Wiang (same location as “Hin Lat Pra Chad" in Matsukawa et al., 2006, and Lockley et al., 2009). a, Meshmap of the
outcrop; arrows indicate paleocurrent directions estimated by ripple-marks. b, Photograph of the trackway of a small ornithopod, showing detail

of the region outlined by the square in Fig. 8a. ¢, Trace fossils Thalassinoides sp. which imprinted on the same upper surface with dinosaur
tracks.
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al. (1985a, b) D3X A EH» L4 & & pAFERIMEA & L
THig L7z, BEHIZELL K % < 0 BB REERE T
» 55, Buffetaut et al. (1985b) 1ZLLERAILRTFE D B 1
ODREIMNIFES S HEET o, oItk D ELAIRE
B8 Irenesauripus \ZEEML L, FOBRENY 13 K2 o BRIHIAH,
BRI NV O NI TH L EEZLND. T LIE
FIERENY) O BB % 1.78 m, 4T 1%8.0km/h & FAH
bofz. M%IBEDOEEL X URIMtAD Ry v FT
H5.

a7 « VT L E
1. b Tha Uthen (X2 D®)

AREHIL X A« 7 4 AEBENT D Nakhon Phanom X
D 50kmdt b L 7z [EE 212 SRR BT 2 (N17°71"
30.01", E104°38' 15.76"). AREMIZITA AL TH > 12
WITC, HWRARE O E S 10 cm OWEE 28T IT
KT LC\WB, Le Loeuff et al. (2003) o & BiER

201649 A

EDRRICEEI RIS 1, T TEHEEOETE BB
CEFEA - seH S T =72 (il 21X Buffetaut et al.,
2005; Le Loeuff et al., 2005; Sato and Tumpeesuwan,
2005; Matsukawa et al., 2006; Suraprasit, 2008MS).
TEREMIT X A EBHFIC & DRES 1, BRI
Y (N QRPN

R O REB;IF/NHEHE DO b D TH D (Le
Loeuff et al., 2009), Matsukawa et al. (2006) 12X 3 &
JEBE Asianopodus \ZEL T 5 A3, Le Loeuff et al. (2009)
& 25 % Asianopodus X ) H/NEITH B LB RT W 5.
% 7z Le Loeuff et al. (2009) 1EFIEAGE 2 & 1 AR D/NEY
BT L, e BIE Caririchnium & L
o, AEEHID B IIIZ /NE D 7 = TR OAT B 318 K
BENTWS (Saenyamoon, 2006MS) 25, LRIFIREEH
ELOMRI TR TV R,

B9b, clIEHLOFRHETAY v F LIBHO—H
LN O R EETH 5. BIMUA IXEHAK T

[X19. PEHEPhu Luang 35 & (FTha Uthen 251 % &MU A. a, Phu Luang i2351) 22824~ v 5. b, Tha UthenZHBJ 3 &2 7 v F. ¢,
INUREH O RENEE. d, #HES W REE (L /NS, T o /NEEIED L AMoORS S OHE

Fig. 9. Footprints at Phu Luang and Tha Uthen. a, Sketch of footprints at Phu Luang. b, Sketch of footprints at Tha Uthen. ¢, Photograph of a
footprint of a small-sized theropod. d, Size comparison of a human, a small-sized ornithopod, and a small-sized theropod.
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6001E L Iz D, ZEDITHA R S AT IZ A -
THEIL W3, FIEE <5 2/ NEIER A & /NEL B B
HOBESIZFNZFNH608cm (RFIERN13.5em),
86.4cm (JEFIERI18.0cm) LHEES NS (K9d).

REMLE DR & ENERENYD

FRPEMOHERERRE L L LD DDEH2ITRT.
774 by Ty NEBXOT « NVBEBOEMDLE
BR 2R TEBENTIILIE L TV WD, 24t
DOREEHITIX, AHE X A O M R ER R 2 4
ET LI ENTE D,

Fh e RVEBIOTT U4 NVEOEZERTITL,
EELOHFEIZL > TUTOREPHL2IZL 5 Tz,
F b RYBIDM T S EH Non Tum T, JEFMEIE
FLOWEEE 12T « RIKEH I FES 2 2 L, HiTk
L DIE RS 0 b WAKE A O Sphaerium sp. D315 5 L
722& (Mba) 225, HERT R FHIT 1A% 2> L)1 A3
MNTWIZEF 2 o, FRRIPMRIFE S IR
BRIV Y Ry —1+THD, EEFRITET L RKELEK
1T & DMPRHERY) LHEE S 5.

7T e T 4 NVEIDHT S FEH Phu Faek D& £ 7
vavid, THoHhmE (BEHN40cm) & EEOMM
Kb - JenEE (JBEMN2m) »6%2 (K7a). #
A - e BIE O HFERICIEPATIE, N T b 7 7 BRL
REMEB I P77 74 IV 7 - )y PUVDPBEINDLZ L
(®7c), ¥7vav@EiE@Br T hEh~fRiLTws
TENDL, BeZva v OHERGIIIATIIOR A > b
N—LHES NS (Rust, 1979; ¥H - JtE4E, 1985). *
TRIREHE Y v TV O E L HTRITE - W RS,
T e v 4 NV EOHERES TR 2 i &5 B )
VAFATHoletENTHY (il z1F Meesook, 2011;
Horiuchi et al., 2012), Phu Faek OB I Z D & 5
TNV AT L O—E TR S NIz EFEZ BN,

AT 7T -0 4 NVEDE T B ERPhu Wiang
TIE, RBIMUA ORGF S W EHEE B AR 2BiER

AR D

snd (M8e). INLDEENMAIXEE « KFEFHA~
EIE O AR ARSI T D D, ook R
THRESATVWS., BElcmBEEOBHT 2EWNEZ—
Y FRIzaE L, FEEEHH L IRBIEI RS 5.
FEmIES, ARBEIBLL»THL I EDE
Thalassinoides E[FIZETE 5. F7z, MUEHELEICIEY
VYR Yy PVDBREND. Thalassinoides 1% D HE
BEPLLET 5 2 EDEENT WS, JEAE T
HOHBE»L IS LT WS (fl 21X Kim and
Pickerill, 2002). f£- T, FEHPhu Wiang 1231 2 IR
B2 RTESEN TR TS 00, bk L7 T
(#) 2. 1E Meesook, 2011; Horiuchi et al., 2012) % ff¥ T
#25%&, PhuWianglZofi 32577 « V4 NVEOHE
AT T D 2 FIREMEDTE V.

ay - )7 NEIDHT S EEHI Tha Uthen TiX, Le
Loeuff et al. (2003) 2SEHELD Y v Fv<— 7 RHz,
A, FTEORNKERSE LSS, Zhb OHERIRED
MNOREL L EIINIBT 284 ¥ PN FETH -
TREHELTWE, EELORETIEY vy T=<—2D
AT ERAIEINI W TH D, ZHOFTH) DLz
FATIZERS ATV S,

Ubwrs, Biffa 7 — MNEH»SEL LT3 ZHME
AIEFED% L BJIELIZBWTIER S iz 2 L 23bh
D, BWBHIKDOBRE L ETEEO—EP L LTV Z &
MEZ 5.

TR ED &S BREHINELE AT WitDiE
5D . ARERSCTREA LT 8T D EEH D B EMUA 12D
W, ZN6%TER L IZAIIE O Z & oF & 2K
10icE L7z, TH1IARY MEKEHZ, THE LT
BCET VRN TEZ 1EAkE LTRRELTWS.
BEM DL I Lo TCWE D ENT 2 &, B
ZET369 M T, HEE S B EIEEN I BULET 132MEHA T H
5 (R2). EHEZLOWRIIUTOBEY) THE 1 77
A +vveeTvy b E (FEHNam Nao) TIZIERVERSET
A EGES ; 724 - KRB (I Tha Song Khon & Non
Tum) TIEEBIEE 20 MRSy, BHEE4 A3 & Ot

2. W) 5 HILHEM O FIBEIMEL FUEIEE R O 82 b HEE & 02 A3 2 R 3.

Table 2. Number of trackmakers from the Khorat Group discussed in this study. Each value means the number of individual trackmakers

estimated from the number of footprints and/or tracks.

Age Formation Site theropod ornithopod sauropod didactyl trackarchosauromorph
Huai Hin Lat = Nam Nao — — — — 1
L. Triassic Tha Song Khon 1 — — — —
Nam Phong Non Tum 19 — 4 1 —
Phu Kao 14 — — — —
E. Cretaceous Phra Wihan  Phu Faek 4 — — — —
Phu Wiang 1 5 — — —
M. Cretaceous Phu Phan Phu Luang 12 — — — —
Khok Kruat Tha Uthen 68 2 — — —
Total 119 7 4 1 1
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MR LAY 5 77 « v 4 NV E (EHPhu Kao,Phu RO LEMT 2 BIMUARE, MU TEHHEO 5O 5%
Faek 3 & CFPhu Wiang) Tl ERIIEE 19142 & BRIES ABD0% ERSVWZ L5 (K10a).

kS 5 7« X8 (EHIPhu Luang) CIZEREIZE 121 Matsukawa et al. (2006) 1%, H7 Y7 O HEACRE
oy az - 77 bE (FEHTha Uthen) TIZERBIEH EPFERE £ &, FERLTWD, 6 1R Nk
68 {E 4 & SMIBE 2 E R BB DSBS Ltz Z0b EHCHERE L ToREE Y — v A LB L c /Y O 7 R
PR LI L 700K 10b-d TH 5. 3T — ME o Nk & AR IR % FE IR, KBERICIR o T2 &

a Total Proportion of Trackmakers b Late Triassic C early Early Cretaceous | 4 middle Early Cretaceous
o (Berriasian~Barremian) (Aptian~Albian)
n=132 4% 4%
[_] theropod %

E=] ornithopod
sauropod

[]didactyl track

- archosauro
-morph n=26

[IDeep Sea
[CIShallow sea
ELand
*Study area

MESO-TETHYS

NC: North China
SC: South China
I: Indochina  S: Sibumasu

Early Cretaceous: Albian (120 Ma)

f

[IDeep Sea
[Ishallow sea
ELand

* Study area
NC: North China

SC: South China
I: Indochina S: Sibumasu EM: East Malaysia MON: Mongolia

N

®

10. FIERENY) OFERE & ARRERLER. a @ Khorat BRI B 1 2 REMUA RIS EIY OEI&. FISEYIEIX 17852 1K & Bz, fTHe
LCRBRC S WA L 72 BN LRI 2 1ER & 5. b, REIZEACICE T 2 BB OEIG. 774 - e> - 7y PEBL OIS L - K
VEDLET LRI, IR EBHE A 1 E A, BRI 20ME Gy, MEEAE A B & C AR MERD 225 B. ¢, BT AT
BB SEIEI OIS, 77 - v a4 NVEDOET S RHNE, BB 19 Ry L BB EGED 225 % 5. d, B EECHEHO
HEMOEIG. 7 NvEBLOar 7T NEDPLETS 2 RN, EEESMEGEN B L ORI MG 2T L. o, BEI=ZEILOE
KEEfCEX. f, g A#EidoE KER. Metcalfe (2011), Scotese (2001) IZhn&E.

Fig. 10. Diagrams showing the proportions of trackmakers of footprints in the Khorat Group, and paleogeographic maps of Southeast and East
Asia in the Late Triassic and Early Cretaceous. a, Percentage of trackmakers of each type for the eight footprint sites combined. A trackway
was defined as the single trackway of an individual dinosaur; footprints that were not recognizable as being part of a trackway were defined
as a single individual. We recognized a total of 132 trackways (369 footprints in total) whose trackmakers could be identified. b, Percentages
of different trackmakers from the Late Triassic Huai Hin Lat and Nam Phong formations. Footprints of a single archosauromorph were identified
in the The Huai Hin Lat Formation. Tracks of 20 theropods, 4 sauropods, and 1 didactyl dinosaur were identified in the Nam Phong Formation.
¢, Percentages of trackmakers from the early Early Cretaceous Phra Wihan Formation. Footprints of 19 theropods and 5 ornithopods were
identified in this formation. d, Percentages of trackmakers from the middle Early Cretaceous Phu Phan and Khok Kruat formations. Tracks of
12 theropods were identified in the Phu Phan Formation. Footprints of 68 theropods and 2 ornithopods were identified in the Khok Kruat

Formation. e and f, Paleogeographic maps of the Late Triassic (e) and the Early Cretaceous (f). The maps are modified from Metcalfe (2011)
and Scotese (2001).
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DIBEERERIC B 2 W7 ¥ 7 A6 % S B EEUE 6 % 2 i
ICENZENRXS LT, RWFSETRLUTEEIL, RT7Y7
FEBICH 72 2 2 A EHRAE CIIEHE, o F ) BEE
RO R IMUA A 9 2 EIEPERBIIZE W, (€T,
Matsukawa &5 2508 R 2 TSR I 2SS E S 2 & W D R
L—34 3. F7:Chen et al. (2006) HHEOBIHIHME
fifE o, FRICEEEO BIMUA S EERE S hTw b
T EFLEDTEHY, KR ETAVTH L. LaLL
D5, AHFGEHUE A 51X B EBMUA (B Phu Wiang
¥ & U8Tha Uthen) RSN TWB Z L%, HEfLD
BHFEE A EETH 2 2 L o &, Matsukawa et
al. (2006) OFEZ RN TLWE RO LN S, (o
T, BFOERN L 7 —xiciko s, fMiigo 2iMtE
B X OHIPEY & O 2TV, /T O 7 ORERIME
FHOEBERETT 52 EBSHOBEETDH 5.

25— NERODT B4 Y RF v A F B hE~
BEZEACIC B o1V A « TF RO Lz
7 < AMIBRIEE EBIG T 2 (Metcalfe, 2011). F 721
EIA U KR I B R E PR & AR E R A ZE L, BT A
HALE TR V7 IR S L hoTwictFE2LLND
(Metelkin et al., 2010) (X 10e, f). 7 V7 I2BIF R
BHORIE &L, BMEEFET 120, 5% &Hbl
DHEMT L EIMLEZHERL, 216 ORRNEEL
BoTWDBELRD 5.

TED

AL Tra s — FER»LEHT 2 EEIMLE I
DWVWT, ZNFETOWEREZEHL, £EHLOFREOHK
Re s Lol KEHED? L BZLBOREHRCAHELL,
FHENTWEY, ZOILTT U4 NVEBIOS -
NV RBIRECE OIREFNIZ L., —F TRBMULA I3
BrE»i:5 00 LG S, HREI=EALUERTH
HEALE Ta 7 — MERO MBI SR RSB EI AR L
TWizZ LR d 5. BIMLAERZHET LR, =
5 — NERECIREEEIC X o TOJIEZ IR S iz B
BRDSBRIL 5 CTH W EDHL TR o T, 2 OEANEF
ETHiSE S Tw 2RI A HELO BB E T FETH
D, W7 YV7IIBT 28EO T AR EFE 2 5 L CHE
BT—REU 5.

EALS

KX EEEDDIZHTZD, MILIRRKEDHEZH
RICIIER LB E ZTEW 2. KRR KBRS B HU%,
NS A PO B 1 13 A B 3 1B L
BORTEWT. F1EHE TH 25 IR ED AR
N, HEEEREERE SHEBRB L F1Z0E
ZOEFFITEL S OMER - HEM L THW 72, RiFR

AR D

EDDITHTY, XA EHEERRDHERERT (DMR:
Department of Mineral Resources of Thailand) 2 I1Z4H
IR TRV, OB 2 ITESHEZRL T
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